AMENDMENTS TO THE CLAIMS 

Listing of claims: 

Following is a listing of all claims in the present application, which listing 
supersedes all previously presented claims: 

1 . (Currently Amended) A solid-state image pickup device, comprising: 

a semiconductor substrate having a two-dimensional plane on a surface thereof; 

photoelectric converter elements formed in or on said two-dimensional olane 
arranged in a matrix configuration having rows and columns, wherein (m*n) rows of said 
photoelectric converter elements form a set, where m and n are inteoers greater than 
one and formod i n said two dim e ns i ona l piano ; 

one vertical charge transfer channel region formed in said semiconductor 
substrate for each of the columns of said photoelectric converter elements, adjacent to 
said each column; 

two charge transfer electrodes so disposed over said vertical charge transfer 
channel regions for each of the rows of said photoelectric converter elements as to 
intersect said vertical charge transfer channel regions; 

an array of color filters oach of which io formed for each of above said 
photoelectric converter elements , said arrav includino color filters of a pluralitv of colors 
arranoed in a reoeatina pattern in the column direction, said repeatino pattern 
comprising a unit of n rows, and said color filters being formed in a one-to-one 
correspondence with said photoelectric converter elements ov e r sa i d onch photnn l nntr i n 
convortor olomont, said array including co l or layouts oach of which i noludoo n rowc of 
sa i d co l or filtorc ; and 
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a drive circuit fef capable of conducting a symmetric readout operation in wli i ch 
each set of (m*n) rows of photoelectric converter elements , wherein rows read-out bv 
said symmetric readout operation are svmmetricallv distributed in the column direction 
of said array aro c l ascifiod ao ono cot, a plura li ty of un i tr. of phntnn l nntrir. p.nnvnrtnr 
ele ment rows which aro symmotr i ca ll y distr i buted aro rospoct i voly so l octod from sa i d 
soto of photoo l octrio convortor o l omont rows, and o l octr i o chargo is road from sa i d p l ura l 
un i ts of photooloctr i c oonvortor o l omont rows to bo fod to said vortical chargo transfer 
channel reg i ons , 

said symmetric readout operation comprising: 

a first readout operation for reading first electric charges chargo from a first group 
of photoelectric converter element rows which have an asymmetric distribution with 
respect to anv one row of the first croup , into said vertical charge transfer channel 
regions; 

a jH=Gw ixn-rows transfer operation for transferring the read-out first electric 
charoes chargo for [[j]] jxn rows after said first readout operation , where I Is an integer 
greater than one : and 

a second readout operation for reading second electric charges charge from a 
second group of photoelectric converter element rows which have an asymmetric 
distribution with respect to anv one row of the second group, at positions Ixn rows 
downstream of the rows of said first read-out operation to which tho oloctr i c chargo is 
transferred by sa i d j row transfer operat i on , into said vertical charge transfer channel 
regions, to respectively add and for adding the read-out second electric charges to the 
transfen-ed first electric charges in said vertical charge transfer channel regions, each 
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one of said read-out second electric charges being added to a respective one of said 
transferred first electric charges of a same color 

said first and second readout operations being capable of reading electric 
charges chargo from two rows included in of one unit of photoelectric converter element 
rows. 

2. (Currently Amended) The solid-state image pickup device according to 
claim 1, wherein: 

said n is two; 

said i m is m/2 few] and 

said soloctod units selectod by said symmetric readout operation afe reads two 
units per said set. 

3. (Currently Amended) The solid-state image pickup device according to 
claim 2, wherein: 

said m is four: 

said symmetric readout operation reads so l octod un i ts aro obtain e d from every 
second unit; 

said first readout operation is conduct e d for reads a second row of a fifst 
so l octod first unit and foF a first row of a second soloctod unit; and 

said second readout operation is conducted for reads a first row of said fifst 
soloctod first unit and fof a second row of said second soloctod unit. 



RPP/120923.1 



(10/084,366) 



4. (Currently Amended) The solid-state image pickup device according to 
claim 1 , wherein: 

said n is three; 
said m is six; 

said so l octod unite aro symmetric readout operation reads three units per said 

set; 

said drive circuit is capable of conducting after said second readout operation: 
another ixn-rows a j row transfer operation for transferring the added electric 
charges charge for [Q]] \m rows; and 

a third readout operation for reading third electric charges charg e from a third 
group of photoelectric converter element rows which have an asymmetric distribution 
with respect to any one row of the group, at positions ixn rows downstream from the 
rows of said second readout operation to wh i ch tho olactrio chnrgn i n tmnr.fnrrnri hy nniri 

j row transf e r operat i on , into said vertical charge transfer channel regions, and for 
add i ng to respectively add the read-out third electric charges chargo to e ach oth o r the 
transferred added charges in said vertical charge transfer channel regions. 

5. (Currently Amended) The solid-state image pickup device according to 
claim 4, wherein: 

said soloctod three units read out bv the symmetric readout operation are 
obtained from distributed every second unit; 

said first readout operation is conductod for reads mutually different rows of 
soloot e d first, second, and third units; and 
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said first, second, and third readout operations read electric charge from a first 
row, a second row, and a third row of said selootod first, second, and third units, 
respectively. 

6. (Currently Amended) A method of controlling a solid-state image pickup 
device comprising a semiconductor substrate having a two-dimensional plane on a 
surface thereof, photoelectric converter elements arranged in a matrix configuration 
having rows and columns, and formed in or on said two-dimensional plane, wherein 
(m*n) rows of said photoelectric converter elements form a set, where m and n are 
integers greater than one, one vertical charge transfer channel region formed in said 
semiconductor substrate for each of the columns of said photoelectric converter 
elements, adjacent to said each column, two charge transfer electrodes so disposed 
over said vertical charge transfer channel regions for each of the rows of said 
photoelectric converter elements as to intersect said vertical charge transfer channel 
regions, and an array of color filters each of which is formed above for oach of said 
photoelectric converter elements e l e ment in one-to-one correspondence to ever said 
eaei^ photoelectric converter elements o lo m o nt , said array including color filters of a 
Plurality of colors, and having repetitive units of layout along the column direction. eeleF 
layouts each unit being composed of which inc l ud e s n rows^ of sa^d eolof f il t e rs , said 
method comprising the steps of: 

(a) classifying (m*n) rows of photoe le ctric conv e rt e r e lements as on e s e t, 
s ele ct i ng a p l ura li ty of units of photoo l ootrio conv o rt o r o l oment rows, which ar e 
symm e tr i ca l ly distr i buted, r e spectively from said sets of photooloctr i o conv e rt e r e lem e nt 
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rows, reading first electric charges charg e from a first group of photoelectric converter 
element rows which have an asymmetric distribution with respect to any one row of the 
group, i n said un i t thus select e d and f e ed i ng th e e lectric charg e into said vertical charge 
transfer channel regions; 

(b) transferring the read-out first electric charges charg e for [[j]] im rows , where i 
is an integer greater than one, after said readout step (a); and 

(c) reading second electric charges charg e from a second group of photoelectric 
converter element rows which have an asymmetric distribution with respect to any one 
row of the group, at positions ixn rows downstream from the rows of said readout step 
ia^ to wh i ch th e ele ctric charg e is transforrod by sa i d transf e r st e p (b), f ee ding the 
o l octr i c charg e to into said vertical charge transfer channel regions, and adding to 
respectively add the read-out first and transferred second electric charges of a same 
color to each other in said vertical charge transfer channel regions, 

said first and second readout steps (a) and (c) being capable of reading electric 
charg e charges from two rows contain e d i n of one unit of photoelectric converter 
element rows. 

7. (Currently Amended) The method of controlling a solid-state image pickup 
device according to claim 6, wherein: 
said n is two; 
said m i is few m/2 : and 

sa i d solocted units s el octod by said readout steps step (a) and (c) afe read two 
units per said set. 
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8. (Currently Amended) The method of controlling a solid-state image pickup 
device according to claim 7, wherein: 

said s el ootod un i ts arc obta i n e d from reading steps (a) and fc) read every 
second unit; 

said r e adout reading step (a) reads i s conductod for a second row of a first 
s el ootod first unit and fof a first row of a second soloct o d unit; and 

said readout reading step (c) i s conductod for reads a first row of said fifst 
s e l e cted first unit and fef a second row of said second so l octod unit. 

9. (Cun-ently Amended) The method of controlling a solid-state image pickup 
device according to claim 6, wherein: 

said n is three; 
said m is six; and 

sa i d so l octod units aro throo units por sa i d o o t, said method further comprising 
the steps of; 

(d) transferring the added electric charges charge for [[j]] ])<n rows after said 
second reading r e adout step (c); and 

(e) reading third electric charges charge from a third group of photoelectric 
converter element rows which have an asymmetric distribution with respect to anv one 
row of the group, at positions ixn rows downstream from the rows of said reading step 
(c)^ to which tho oloctric charge is transforrod by said j row transfer stop (d), feed i ng the 
e l ectric chargo to said vertical charge transfer channel regions, and adding to 
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respectively add the read-out third and transferred added electric charge charges of a 
same color to each other in said vertical charge transfer channel regions. 

1 0. (Currently Amended) The method of controlling a solid-state image pickup 
device according to claim 9, wherein: 

sa i d s ele ct e d un i ts aro obta i n e d from e v e ry s e cond unit; 

said readout reading step (a) i s conductod for reads mutually different rows of 
s ele ct e d first, second, and third units at every second unit : and 

said steps (a), (c), and (e) read electric charges ohargo from a first row, a second 
row, and a third row of said s e l e cted first, second, and third units, respectively. 

1 1 . (Currently Amended) A solid-state image pickup device, comprising: 

a semiconductor substrate having a two-dimensional plane on a surface thereof; 

a plurality of photoelectric converter elements arranged in the two-dimensional 
plane in a matrix configuration having rows and columns; 

an array of color filters including a plurality of units, on e co l or layout each unit 
consisting of two adjacent photoelectric converter element rows as ono unit , said units 
wfHt being repeatedly and contiguously arranged in said array in a column direction, in 
which one color filter of the array thoroof is formed over each of said photoelectric 
converter elements, wherein, the first row of each unit has sa i d two rows including a row 
ef a first color layout of color filters arranged in a row direction and the second row of 
each unit has a row of a second color layout of color filters arranged in a the row 
direction, said second color layout being different from said first color layout; 
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one vertical charge transfer channel region formed in said semiconductor 
substrate for each of the columns of said photoelectric converter elements, adjacent to 

said each column; 

a plurality of vertical charge transfer electrodes in which two vertical charge 
transfer electrodes are disposed over said vertical charge transfer channel regions for 
each of the rows of said photoelectric converter elements; and 

a drive circuit capable of applying readout pulse voltages to 

said vertical charge transfer electrodes con-esponding to said photoelectric 
converter element row having said first color layout in a first unit photooloGtrio oonvortor 
e lomont row pa i r of two photoo l octr i c converter olomont rows adjacont to oach other in 
a co l umn d i roction and to 

said vertical charge transfer electrodes corresponding to said photoelectric 
converter element row having said second color layout in a second unit photoo l octric 
conv e rter o l omont row pa i r of two photo ele ctric conv e rt e r el em e nt rows adjacont to 
e ach othor i n a column diroction , said second umt photoo l octric convortor o l omont row 
patf being at a position apart from said first unit photooloctr i c convortor o l omont row pair 
by two photoelectric converter element rows in the column direction. 

1 2. (Original) The solid-state image pickup device according to claim 1 1 , 
further comprising a variable barrier formed in said semiconductor substrate below said 
photoelectric converter elements, 

said variable barrier being capable of modulating an amount of electric charge 
accumulable In each of said photoelectric converter elements. 
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Claims 13-14. (Cancelled) 



15. (Currently Amended) A method of controlling a solid-state image pickup 
device, comprising a semiconductor substrate having a two-dimensional plane on a 
surface thereof; 

a plurality of photoelectric converter elements arranged in the two-dimensional 
plane in a matrix configuration having rows and columns; 

an array of color filters including a plurality of units, ono co l or layout each unit 
consistinc of two adiacent ohotoelectric converter element rows as ono unit , said units 
tmit being repeatedly and contiguouslv arranged in said array in a column direction, in 
which one color filter of the arrav is formed over each of said photoelectric converter 
elements, wherein, the first row of each unit has said two rows includ i ng a row of a first 
color layout of color filters arranged In a row direction i n wh i ch ono co l or f il ter thoroof is 
formed ovor each of sa i d photoo l octric convortor olomonts and the second row of each 
unit has a row of a second color layout of color filters arranged in a the row direction, 
said second color layout being different from said first color layout; 

one vertical charge transfer channel region formed in said semiconductor 
substrate for each of the columns of said photoelectric converter elements, adjacent to 
said each column; 

a plurality of vertical charge transfer electrodes in which two vertical charge 
transfer electrodes are disposed over said vertical charge transfer channel regions for 
each of the rows of said photoelectric converter elements; and 

a drive circuit capable of applying readout pulse voltages to 
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said vertical cliarge transfer electrodes corresponding to said photoelectric 
converter element row having said first color layout in a first unit photooloctric convortor 
e l e ment row pair of two photo ele ctric conv e rt e r o l om e nt row s succooding on e after 
another i n a co l umn d i roction and to 

said vertical charge transfer electrodes corresponding to said photoelectric 
converter element row having said second color layout in a second unit photoo l octric 
conv e rt e r e le m e nt row pa i r of two photo e l e ctric conv e rt e r e lem e nt rows contiguous to 
e ach oth e r in a column direction , said second unit photo ele ctric convert e r e l e ment row 
pa4f being at a position apart from said first unit photoo l octric convortor olomont row pa i r 
by two photoelectric converter element rows In the column direction; 
said method comprising the steps of: . 

a) classifying said vertical charge transfer electrodes into sets each of which 
includes 16 vertical charge transfer electrodes as one set, said 16 vertical charge 
transfer electrodes ranging from a first vertical charge transfer electrode to a 16th 
vertical charge transfer electrode succeeding one after another, and 

applying readout pulse voltages to 

said vertical charge transfer electrodes belonging to said photoelectric converter 
element row having said first color layout of said first urnt photooloctric convortor 
olomont row pa i r inc l uding two rows adjacont to oach othor i n tho column diroction , said 
first unit row pair being selected from each said set and to 

said vertical charge transfer electrodes belonging to said photoelectric converter 
element row having said second color layout different from said first color layout of said 
second urnt photo ele ctric convert e r element row pair i nclud i ng two rows adjacont to 
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e ach oth e r in tho column d i root i on , said second unit row pa i r being formed in positions 
beginning at a position apart from said first unjt photo ele ctr i c conv e rt e r e l e ment row pa i r 
by four photoelectric converter element rows in the column direction; 

b) transferring the signal charge read out by said step a) through said vertical 
charge transfer channel regions for four photoelectric converter element rows in column 
direction; 

c) applying readout pulse voltages to said vertical charge transfer electrodes 
belonging to said photoelectric converter element rows of said first and second units 
photoo l ootrio convortor olomont row pa i ro . which said photoo l octric convortor olomont 
rows bo i ng are not used to read the electric charge therefrom in said step a); and 

d) transferring the electric charge read out in said step c) and the electric charge 
read out In said step a) in said vertical charge transfer channel regions. 

16. (Original) The method of controlling a solid-state image pickup device 
according to claim 15, wherein said device further comprises a variable barier formed 
in said semiconductor substrate, said variable barrier being capable of modulating an 
amount of electric charge accumulable in each of said photoelectric converter elements, 
said method further comprising the step of 

x) modulating by said variable barrier an amount of electric charge 
accumulable in each of said photoelectric converter elements to one half of an original 
amount thereof before said step a). 

Claims 17-18. (Cancelled) 



RPP/1 20923.1 



-15- 



(10/084,366) 



